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的背景之下，德国 BECKHOFF公司于 2003年提出 EtherCAT实时工业以太网技
术，该技术具有实时性好、高速高效、网络拓扑结构灵活、系统配置简单等特点，
因此得到工业设备开发者及使用者的关注，并于 2007年 12月成为国际标准。本
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Abstract 
Currently, the requirements of stability, real-time performance and versatility are 
improving in Industrial Controls. Seeking an efficient and unified network of 
industrial technology is a common goal. High performance and low cost are the 
features of Fieldbus technology, so it becames a hot spot of industrial network 
technology. However, the standards of Fieldbus are not unified and open, it is difficult 
to achieve communication between different Fieldbus protocol.  
Relative to Fieldbus technology, Ethernet technology’s standards are unified, easy 
networking, and low cost. Conbine the Ethernet technology with Fieldbus technology 
becomes the trend of industry development. In this context, BECKHOFF company in 
Germany proposed EtherCAT real-time industrial Ethernet technology in 2003. 
EtherCAT technology has lots of properties, such as good real-time performance, high 
speed and high efficiency, flexible network topologies, simple system configuration. 
Therefore EtherCAT technology got the attention of developers and users of industrial 
equipment, and became one of the international standard in 12, 2007. Based on 
EtherCAT technology, this article designs a slave station which has analogue servo 
axis control, general IO control and pulse handwheel control functions. This device 
provides high-performance, low-cost solution for CNC system. 
  From the perspective of theoretical research and product development, this artile 
illuminates the background and significance of the research, and analyzes the research 
status of industrial Ethernet technology; Introduces the EtherCAT real-time industrial 
Ethernet technology, studies the EtherCAT slave controller (ET1100), then Gives out 
the slave station’s overall design scheme; In terms of hardware design, introduced the 
interface of each main chip and the circuitry design of each function module etc; In 
terms of software design, introduced the design of XML file and application-layer’s 
driver etc. 
  After completed the research and design of the EtherCAT slave station, testing the 
performance. Firstly, testing the communication and basic function by setting up test 
platform; secondly, applying the slave station on machine tools for long time practical 
working, to test its stability, real-time performance, accurate. By the platform and 
practical testing, proved the designed EtherCAT slave station meets the specification 
and requirements for industrial control.  
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